KINEMATICS.
motions of any ranges and any periods in- lines parallel to those lines, the unattached end of the cord moves with :t complex harmonic motion equal to twice the sum of the given simple harmonic motions. This is the principle of Sir W. Thomson's tide* predicting machine, constructed by the British Association, and ordered to lie placed in South Kensington Museum, availably for general use in cakulathiK beforehand for any port or other place on the sea for which the simple harmonic constituents of the tide have been determined by the 'harmonic analysis' applied to previous observations1. We may exhibit, graphically, the various preceding cases of single or compound simple harmonic motions in one line by curves in which the abscissae represent intervals of time, and the ordinates the corresponding distances of the moving point from its mean position. In tin: case (if a single simple, harmonic motion, the eurrespondinx' curve would be that described by the point P in § 70, if, while Q maintained its uniform circular motion, the circle were to move with uniform velocity in any direction perpendicular to OA. Thin construction gives the harmonic curve, or curve of, iiincs, in which the ordinatcs are proportional to the sines of the abscissae, the straight line in which () moves being the axis of abscissae. It is the simplest possible form assumed by a vibrating string ; and when it in assumed that at each instant the motion of every particle of the string is simple harmonic. When the harmonic motion is complex, but in one line, a;j if} the case for any point in a violin-, harp-, or pianoforte string (ditfering, os these do, from one another in their motions on account of the different modes of excitation used), a similar construction imay be made. Investigation regarding complex harmonic functions has led to results of the highest importance, having their most general expression in /'iW/rr'.v '/X/r.vrw, to be presently enunciated. We give be-low a graphic representation of the composition of two simple harmonic motions in one line, of <•,///<;/ amplitude'; and of period:* which arc as it : 2 and an „' : ;i, the epochs beiu^ each a quarter circumference. The hnri/ontal line is the axis of ab« eciv.ai' of the curves; the vertical line to the left of each being the oxis of ordinatcs. In the fust awe the slower motion goes through
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